Introduction
In the American red squirrel (Tamiasciurus hudsonicus), single individuals defend a feeding territory against all conspecifics throughout the year (SMITH, 1968; KEMP & KEITH, 1970; RUSCH & REEDER, 1978; GURNELL, 1984; PRICE et al., 1986; BOUTIN & SCHWEIGER, 1988) . In this territory, they collect and cache a seasonally available food supply, usually conifer cones, so that it will be available all year. Squirrels are unlikely to survive the winter without cached food, so competition for territories can be fierce (SMITH, 1968) . Territory owners repel intruders by means of advertisement and threat displays, and overt aggression leading to chases (SMITH, 1968) . The defence behaviour of the sexes is similar, with the exception that females tolerate males on their territories on their oestrus days (SMITH, 1968; pers. obs.) . Advertisement and threat are largely vocal in this species. SMITH (1978) has published sonograms of the five calls used by adult red squir-rels, and described qualitatively their general context of occurrence. He interpreted two of those calls as displays involved in territorial defence: the "rattle", as an advertisement or "keep-out" signal that discourages intrusions by conspecifics; and the "screech", as a threat call directed by a territory owner towards intruders and signalling an intention to attack. EMBRY (1970) and NODLER (1973) also associated these calls with advertisement, threat, and active defence of the territory. All three authors reported the frequent spontaneous use of the rattle on the caller's territory in the apparent absence of an external stimulus; SMITH stressed that the screech was a response to the actual sight of another squirrel.
However, these authors did not clearly determine how the function of the two calls differed. NODLER (1973) explicitly stated being unable to do so, and SMITH (1968, 1978) stated that both calls could cause the retreat of an intruder without the territory owner having to chase it.
Several authors have argued that animal signals displayed during contests over resources and conveying information about what the signaller intends to do next would not be evolutionarily stable (MAYNARD SMITH, 1974 , 1982 MAYNARD SMITH & PARKER, 1976; CARYL, 1979) . The argument is that displays signalling a high probability of attack, and leading to the retreat of the recipient, would be subject to bluff, i. e. , "there is nothing to prevent animals 'lying' about what they will do next" (KREBS & DAWKINS, 1984) . Thus, SMITH'S interpretation that the rattle and the screech can cause intruders to retreat needs to be tested. In this paper, I attempt to identify the function of red squirrel calls by means of contextual analysis of behaviour.
Although the calls have been described and various interpretations of their functions proposed (KLUGH, 1927; HATT, 1929; LAYNE, 1954; SMITH, 1968 SMITH, , 1978 EMBRY, 1970; NODLER, 1973; SEARING, 1977) , this is to my knowledge the first systematic quantitative attempt to support and clarify them. My main objective is to determine whether rattles and screeches can be interpreted as threat displays that "honestly" signal the caller's intentions, and whether they induce the opponent's retreat, as proposed by SMITH. A second objective is to identify the probable function of other calls not involved in territorial defence.
Methods
Sampling procedure and observation schedule. I recorded the calls used by free-ranging wild squirrels, with their context of occurrence, by systematic visual observation of radio-tagged focal animals. The field work was conducted between June 1978 and October 1980 at the Station forestière exp6rimentale de
